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Vulnerability and impact of climate change on horticultural
crop production in the Western Cape Province, South
Africa
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bosch, Private Bag X1, Matieland 7602, South Africa
The Western Cape has been identified as highly vulner-
able to projected climate change within a global and national
context. Rising temperatures are already detectable and are
predicted to increase by a further 1–2 °C within the next
30 years, together with decreasing rainfall especially in
winter. Agricultural production will experience a primary
impact with resulting socio-economic implications. Horti-
cultural crop production, which includes stone and pome
fruit, table and wine grapes, citrus fruit, and fynbos
cutflowers and other fynbos products, contributes about
60% to total income from agricultural commodities in the
province. Some of these commodities are reliant on
irrigation whereas others are rain-fed, and some are more
sensitive to increasing temperature than others. Agriculture
is particularly sensitive to inter-annual climatic variability
and the risks posed by extremes in rainfall and temperature.
An analysis of possible impacts on horticultural crop
production was conducted on a sub-regional basis through-
out the Western Cape Province. Adaptation options were
identified, and the most vulnerable crops and sub-regions
prioritised. Needs and opportunities for further research were
identified.
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Anthropogenic climate change is likely to alter patterns
of precipitation globally. The consequent changes in
seasonal moisture availability may have a large impact on
species distribution and net ecosystem productivity. This is
especially the case in water-limited ecosystems, where small
changes in the water balance may have large ecological
impacts. Currently there is little understanding of the
mechanistic determinants of species sensitivity to seasonal
moisture availability. An ecophysiological understanding is
required in order to improve our predictions of species
sensitivity to climate change. Using the widespread piñon–
juniper woodlands of western North America as a model
system, we examined the differential sensitivities of two
dominant species: Pinus edulis (Colorado piñon), and Ju-
niperus osteosperma (Utah juniper) to seasonal variations in
moisture availability. Co-occurring P. edulis and J. osteos-
perma differed in their sensitivity to seasonality of
precipitation. P. edulis utilized summer precipitation to a
greater extent than J. osteosperma. Ecophysiological inves-
tigations indicated that the differential responses of these
species could be explained by differences in (1) the
hydraulic properties of xylem, (2) the regulation of water
potential, (3) rooting distributions and (4) the ability to refill
embolized root xylem following a moisture pulse. The
different sensitivities of these species to seasonal moisture
availability were correlated with their geographical distribu-
tions. This suggested that specific ecophysiological adapta-
tions to seasonality of precipitation play an important role in
species biogeography in piñon–juniper woodlands. Addi-
tionally, piñon–juniper woodlands are unlikely to respond
uniformly to changes in seasonality of precipitation. Rather,
the composite species will be independently affected as has
been suggested by the palaeoecological record. This
approach could be extended to other ecosystems to improve
our understanding of species range changes, woody-plant
encroachment and ecosystem productivity under altered
climate.
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Bulbs of Merwilla plumbea (formerly Scilla natalensis)
are harvested from the wild and commercially sold for use in
traditional medical systems. In 2006, it was estimated that
2.1 million wild harvested M. plumbea bulbs were sold in the
Durban and Johannesburg medicinal plant markets, with a
local retail value of R3.87 million. This study shows for the
first time that accurate age estimates can be derived from
counting persistent bulb scales and that M. plumbea bulbs
take at least 15 years to get to the preferred harvestable size.
Where land and resource tenure is weak, frequent harvest has
a high impact on M. plumbea populations. Although this
endemic southern African species is still abundant along the
Drakensberg Mountain escarpment in South Africa, there are
conservation concerns about this species at the margins of its
range in Swaziland and in Lesotho. With increasing trade in
herbal medicines, the complex interplay of harvest impacts,
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fire ecology and tenure need to be faced if viable wild
populations are to be maintained in the long-term.
doi:10.1016/j.sajb.2007.02.144
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A prime aim of invasion biology is to predict which species
will become invasive, but retrospective analyses have so far
failed to develop robust generalisations. We argue that many
analyses of invasiveness have been flawed by not considering
several fundamental issues: (1) the range size of an invasive
species depends on how much time it has had to spread (its
residence time); (2) range size and spread rate are mediated by
the total extent of suitable (i.e., potentially invasible) habitat; (3)
range size and spread rate depend on the frequency and intensity
of introductions (propagule pressure), the position of founder
populations in relation to the potential range, and the spatial
distribution of the potential range. We explored these
considerations using a large set of invasive alien plant species
in South Africa for which accurate distribution data and other
relevant information were available. Species introduced earlier
and those with larger potential ranges had larger current range
sizes, but we found no significant effect of the spatial
distribution of potential ranges on current range sizes, and
data on propagule pressure were largely unavailable. However,
crucially, we showed that: (1) including residence time and
potential range always significantly increases the explanatory
power of the models; and (2) potential range and residence time
can affect which factors emerge as significant determinants of
invasiveness. Therefore, analyses not including potential range
and residence time can come to misleading conclusions. When
these factors were taken into account, we found that nitrogen-
fixing plants and plants invading arid regions have spread faster
than other species, but these results were phylogenetically
constrained. We believe that invasion biology can develop
generalisations that are useful for management, but only in the
context of a suitable null model.
doi:10.1016/j.sajb.2007.02.145
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Solanum mauritianum is a major weed in the eastern higher
rainfall regions of South Africa. This study assessed Working
for Water clearing of S. mauritianum along the Sabie River,
through both grassland and savanna reaches. Despite clearing,
S. mauritianum densities increased, both in 1996/7 and 2005.
In situ seed banks were assessed in 1996/7 within the litter,
0–2 and 2–4 cm soil depths. Even though seed bank densities
are highly variable, means across the 8 treatment combinations
(biome, invasion intensity, cleared versus uncleared) were high
(47–554 seeds/m2). Hence the invasion potential remains
severe despite clearing. Seed densities were higher in savanna
than grassland (P<0.0001), and also in high- compared to the
low-invasion intensity sites (P=0.0046). There were no
significant effects of clearing per se, or any interactions. A
high percentage of S. mauritianum plants resprouted after
clearing, particular in savanna (41±19%) relative to grassland
(31±19%). For both savanna and grassland, cutting lower on
the stem results in higher mortality, while cutting higher allows
resprouting recovery. Variation in stem diameter at cut height
did not appear to have an effect on survival. Seed production
occurs on plants of ≥1.65 cm tall, and increases to >20,000
seeds/plant per annum for the tallest plants. Seed persistence, as
indicated by half life, increased with depth of burial and was
higher under tree canopy shade in the field. Seed half life did not
vary greatly, and with 2 exceptions from 14 comparisons (field
and greenhouse), was in the range of 8.5–11.5 months. Hence
clearing of bugweed is not being effectively achieved. However,
even if it were, seedling emergence is likely to be a problem for
several years, especially given the high seed bank densities and
longevities. More thorough and frequent follow-ups will be
essential to maintain the improved situation after clearing.
doi:10.1016/j.sajb.2007.02.146
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Eucalypts are an important source of fibre for the South
African pulp and paper industry. The genus is largely
propagated by seed but it also has an ability to regrow from
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